Materials and methods
Unless specified, reagents were obtained from commercial sources and used without further purification. Solvents were obtained from Fisher scientific, and H 2 O was deionised before use. Analytical grade THF was dried using Innovative Technology Inc. solvent purification system and stored under nitrogen. NMR spectra were recorded on either Bruker Avance-400, Varian VNMRS-600 or Varian VNMRS-700 instruments and are calibrated to the residual solvent according to the literature.
1 Assignments are based on DEPT-135, COSY, HSQC and HMBC spectra. Liquid chromatography-mass spectrometry (LCMS) was performed on an Agilent HP 1100 series chromatograph (Mercury Luna 3µ C18 (2) column) attached to a Waters ZQ2000 mass spectrometer with ESCi ionisation source in ESI mode. Elution was carried out at a flow rate of 0.6 mL/min using a reverse phase gradient of MeCN-water containing 0.1% formic acid. Gradient = 0-1 min: hold MeCN 5%, 1-4 min: ramp MeCN 5-95%, 4-5 min: hold MeCN 95%, 5-7 min: ramp MeCN 95-5%, 7-8 min: hold MeCN 5%. Retention times are reported as Rt. High resolution mass spectra (HRMS) were recorded on a Waters Micromass LCT Premier spectrometer using time of flight with positive electrospray ionisation (ESI+), an ABI/MDS Sciex Q-STAR Pulsar with ESI+ and an ASAP (atmospheric pressure solids analysis probe ionisation), or a Bruker BioApex II 4.7e FTICR utilising either ESI+ or a positive electron ionisation (EI+) source equipped with a direct insertion probe. The mass reported is that containing the most abundant isotopes (  35 Cl and   79 Br). Limit: ± 5 ppm. IR spectra were recorded neat on a Perkin-Elmer Spectrum One or Perkin-Elmer Spectrum Two FTIR spectrometer using Universal ATR sampling accessories. Letters in parentheses refer to the relative absorbency of the peak: w -weak (<40% of the most intense peak), mmedium (40-75% of the most intense peak), s -strong (>75% of the most intense peak) and br -broad. Melting points were recorded on an Optimelt automated melting point system with a heating rate of 1 °C/min (70% onset point and 10% clear point) and are uncorrected. Microwave heating was performed using a Biotage ® Initiator or Initiator + .
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General procedure for thiazole and thiophene synthesis
In a 2-5 mL microwave vial was added the nitrile (0.22 mmol, 1 equiv) and trifluoroethanol (2 mL) which was stirring for 2 min to dissolve. Next, 1,4-dithian-2,5-diol (0.11 mmol, 0.5 equiv) was then added and stirred for 5 min before triethylamine (0.242 mmol; 1.1 equiv) was added and the mixture further stirred for 2 min. The vial was then sealed and heated in the microwave for 390 min at 60 °C. The solvent was evaporated under vacuo and the crude residue was then purified using flash chromatography on silica (EtOAc/hexanes).
Spectroscopic data for thiophenes and thiazoles:
(2-Aminothiophen-3-yl)(phenyl)methanone (11 165.4, 162.6, 125.9, 107.3, 106.9, 59.7, 14.5; IR (neat) 167.6, 142.5, 136.7, 129.1, 128.6, 128.3, 120.1, 77.3, 77.2, 76.9, 62.0, 55.6, 14 170.9, 167.5, 142.7, 142.2, 136.4, 128.9, 128.7, 128.5, 128.3, 128.2, 126.5, 120.6, 120.1, 77.2, 76.9, 76.8, 55 170.0, 167.6, 142.4, 136.8, 128.9, 128.4, 128.1, 120.0, 69.6, 55.7, 21.7, 21.5; IR (neat) 8, 168.5, 159.6, 142.1, 129.8, 128.7, 120.2, 114.5, 62.1, 55.4, 54.6, 14.2; IR (neat) 169.4, 165.1, 147.7, 143.4, 142.8, 129.7, 124.1, 120.5, 62.5, 54.9, 14.0; IR (neat) 142.4, 137.7, 129.0, 128.7, 127.0, 119.8, 52.7, 51.7, 39.7; IR (neat) 
3-Phenyl-2-(thiazol-2-yl)propanamide (37):
Isolated 172.3, 168.7, 142.0, 139.0, 129.3, 128.6, 126.7, 120.7, 51.9, 39.8; IR (neat) 167.7, 142.3, 119.5, 61.5, 51.8, 27.5, 14.3, 11.9; IR (neat) 
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Synthesis and spectroscopic data of starting materials. Scheme S1: Synthesis of starting materials.
Isopropyl 2-cyano-2-phenylacetate (20):
Ethyl phenylcyanoacetate (16, 0.473 g, 2.5 mmol) was dissolved in isopropyl alcohol (10 mL) and left stirring for 1 min. Polymer-bound sulfonic acid (QP-SA) (200 mg, 2.2 mmol/g loading) was then added and the mixture was stirred for 3 days at 70 °C. The QP-SA resin was filtered, and the solvent evaporated to give the product as a colourless oil which was used without any further purification. Isolated yield: 0.322 g (64% 2.5 mmol), colourless oil; 1 H NMR (400 MHz, CDCl 3 ) δ/ppm 7.51-7.40 (m, 5H), 5.07 (hept, J = 6.3 Hz, 1H), 4.70 (s, 1H), 1.28 (dd, J = 7.6, 6.3 Hz, 6H); 
Ethyl 2-cyano-2-(4-methoxyphenyl)acetate (22):
General procedure: 2 4-Methoxyphenylacetonitrile (0.7 g, 4.76 mmol, 1.00 equiv) was dissolved in dry THF (4.7 mL) and cooled to −78 °C. At this temperature n-butyllithium (3.0 mL, 4.76 mmol, 1.00 equiv) was added dropwise and the colour of the solution changed immediately to yellow. After further stirring for 20 min at −78 °C, a solution of ethyl chloroformate (SI-2) (0.52 g, 4.76 mmol, 1.00 equiv) in THF (1 mL) was added slowly to the stirring solution. The reaction mixture stirred for 30 min at this temperature and was then allowed to warm to room temperature and stirred for another 1 h. The reaction was quenched with water and EtOAc was added. The layers were separated and the aqueous phase was extracted three times with EtOAc. The combined organic layer was washed twice with brine, dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The crude material was further purified on a silica column 1:9-4:6 EtOAc/hexane gradient to give the product. Isolated yield: 0.54 g (52%, 4.76 mmol scale), colourless oil; R f : 0.32 (2/8, EtOAc/hexane).
1 H NMR (400 MHz, DMSO-d 6 ) δ/ppm 7.40-7.34 (m, 2H), 6.95-6.89 (m, 2H), 4.66 (s, 1H), 4.23 (qd, J = 7.1, 2.1 Hz, 2H), 3.81 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H); 13 C NMR (101 MHz, DMSO-d 6 ) δ/ppm 165.4, 160.3, 129.2, 122.0, 116.0, 114.8, 63.3, 55.5, 43.1, 14.0; IR (neat) 
Ethyl 2-(benzo[d][1,3]dioxol-5-yl)-2-cyanoacetate (24):
General procedure: 3 Sodium hydride (0.799 g, 20.0 mmol) was slowly added to solution of 3,4-(methylenedioxy)phenylacetonitrile (1.61 g, 10.0 mmol) in THF (20 mL) at 0 °C. Diethyl carbonate (2.36 g, 20.0 mmol) was then added dropwise at room temperature and the mixture was refluxed for 4 h. The reaction was then quenched with 2 M HCl (20 mL) and most of the THF removed using a rotatory evaporator. The residue was then extracted with EtOAc (3 × 20 mL), the organic layer was dried over Na 2 SO 4 , filtered and solvent evaporated under reduced pressure to obtain an orange oil which was purified using column chromatography (80:20, hexanes/EtOAc). 148.6, 148.6, 123.5, 121.9, 115.8, 108.9, 108.4, 101.8, 63.5, 43.5, 14.1; IR (neat) 
Methyl 2-cyano-2-(4-nitrophenyl)acetate (26):
Potassium hydroxide (0.40 g, 7.09 mmol, 1.00 equiv) was stirred in DMSO (5 mL) to form a homogeneous solution in a sealed microwave vial. After 10 min of stirring in a water bath at 85 °C methyl 2-cyanoacetate SI-6 (1.51 mL, 7.09 mmol, 1.00 equiv) was added by means of a syringe and the solution was stirred for a further 30 min. Then a solution of 1-fluoro-4-nitrobenzene SI-5 (2.00 g, 7.09 mmol, 1.00 equiv) in DMSO (2 mL) was added dropwise at 85 °C. After 4 h the reaction mixture was poured in a beaker filled with ice and 1 M HCl (5 mL). The vial was washed with EtOAc (20 mL) and the resulting solution was allowed to stir for 2 h. The two layers were separated and the aqueous layer was extracted with EtOAc (3 × 25 mL). The combined organic layers were washed twice with brine, dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The crude material was further purified on a silica column with pure hexanes as eluent to remove SI-5. Methyl 2-cyanoacetate was removed on high vacuum. Isolated yield: 0.834 g (53%, 7.09 mmol scale), red solid; R f : 0. 
Ethyl 2-cyano-2-(4-nitrophenyl)acetate (28)
Potassium hydroxide (0.80 g, 14.18 mmol, 1.00 equiv) was stirred in DMSO (10 mL) to a homogeneous solution in a sealed microwave vial. After 10 min of stirring in a water bath at 85 °C ethyl 2-cyanoacetate SI-7 (1.51 mL, 14.18 mmol, 1.00 equiv) was added by means of a syringe and the solution was stirred for further 30 min. Then a solution of 1-fluoro-4-nitrobenzene SI-5 (2.00 g, 14.18 mmol, 1.00 equiv) in DMSO (4 mL) was added dropwise at 85 °C. After 4 h a TLC showed complete conversion and the mixture was transferred in a beaker prepared with ice and 1 M HCl (10 mL). The vial was washed with EtOAc (40 mL) and the resulting solution was allowed to stir for 2 h. The two layers were separated and the aqueous layer was extracted three times with EtOAc. The combined organic layers were washed twice with brine, dried over Na 2 SO 4 and the solvent was removed under reduced pressure. For the final purification a silica column with pure hexane as eluent was used to remove SI-5. 
Ethyl 2-cyano-2-(4-nitrophenyl)acetate (30)
General procedure:
4
Malonitrile SI-9 (1.06 g, 16.00 mmol, 2.00 equiv) and iodobenzene SI-8 (1.63 g, 8.00 mmol, 1.00 equiv) were stirred in DMSO (20 mL) with copper iodide (0.152 g, 0.8 mmol, 0.1 equiv) and potassium carbonate (4.40 g, 32.00 mmol, 4 equiv). The reaction mixture was heated to 120 °C. After 20 h the reaction mixture was poured in a beaker with 1 M HCl (15 mL). The resulting mixture was filtered through silica and extracted with EtOAc (50 mL). The two layers were separated and the organic layer was washed five times with brine (5 × 250 mL). The combined organic layers were dried over Na 2 SO 4 and the solvent was removed under reduced pressure. The crude product was then purified using a silica column with EtOAc/hexane as eluent to give the product as a white solid. 
(E)-Methyl-2-cyano-3-phenylacrylate (32a):
Benzaldehyde SI-10 (1.59 g, 15 mmol, 1.0 equiv) and methyl 2-cyanoacetate SI-6 (1.59 g, 16 mmol 1.1 equiv) were dissolved in 50 mL acetonitrile and polymer bound dimethyl benzylamine (QP-DMA, 10 g) were added. 163.3, 155.6, 133.7, 131.7, 131.4, 129.5, 115.7, 102.8, 53.7; IR (neat) Methyl-2-cyano-3-phenylpropanoate (32):
(E)-methyl-2-cyano-3-phenylacrylate 30a (1.40 g, 7.48 mmol, 1.0 equiv) and zinc powder (7.83 g, 119.7 mmol, 16.0 equiv) were dissolved in 50 mL glacial acetic acid and the solution was stirred for 2.5 h at 100 °C. The reaction mixture was filtered through a celite pad and washed with 100 mL EtOAc. The filtrate was neutralised with aq. NaHCO 3 solution and the organic layer was separated, washed with brine (2 × 25 mL), dried over Na 2 SO 4 and the solvent removed under reduced pressure. The crude product was further purified on a silica column with a solvent mixture of 1:9 (EtOAc/hexane) with the desired nitrile isolated as a colourless oil. 6 Isolated yield: 0.583 g (41%, 7.48 mmol), colourless oil; Rf: 0.44 (1/9, EtOAc/hexane); 1 H NMR (700 MHz, CDCl 3 ) δ/ppm 7.36-7.32 (m, 2H), 7.31-7.28 (m, 1H), 7.26 (dd, J = 7.0, 1.6 Hz, 2H), 3.78 (s, 3H), 3.73 (ddd, J = 8.5, 5.7, 0.9 Hz, 1H), 3.27 (dd, J = 13.9, 5.7 Hz, 1H), 3.19 (dd, J = 13.9, 8.5 Hz, 1H); 13 C NMR (176 MHz, CDCl 3 ) δ/ppm 166. 1, 135.3, 129.1, 128.9, 127.9, 116.1, 53.6, 39.6, 35.8; IR (neat) (E)-Ethyl-2-cyano-3-phenylacrylate (34a):
Freshly distilled benzaldehyde SI-10 (1.59 g, 15 mmol, 1.0 equiv) and ethyl 2-cyanoacetate SI-7 (1.81 g, 16 mmol 1.1 equiv) were dissolved in acetonitrile (50 mL) and QP-DMA (10 g) was added. The mixture was stirred under N 2 at 80 °C for 18 h; the QP-DMA was filtered off and the solvent removed under reduced pressure to give the crude solid which was recrystallised from ethanol to give the desired nitrile as white crystals. Ethyl 2-cyano-3-phenylpropanoate (34):
(E)-Ethyl-2-cyano-3-phenylacrylate 34a (0.80 g, 3.98 mmol) and zinc powder (3.98 g, 60.8 mmol, 16.0 equiv) were dissolved in 25 mL glacial acetic acid and the solution was stirred for 2.5 h at 100 °C. The reaction mixture was filtered through a celite pad and washed with EtOAc (50 mL). The filtrate was neutralised with aq. NaHCO 3 solution and the organic layer was separated, washed with brine (2 × 25 mL), dried over Na 2 SO 4 and the solvent removed under reduced pressure to obtain the an oil which was further purified on a short silica column with a solvent mixture of 1:9 (EtOAc/hexane). Isolated yield: 0.53 g (56%, 3.98 mmol scale), pale yellow oil; 1 H NMR (700 MHz, CDCl 3 ) δ/ppm 7.32-7.37 (m, 2H), 7.30-7.32 (m, 1H), 7.26-7.29 (m, 2H), 4.24 (qd, J = 7.1, 1.8 Hz, 2H), 3.72 (ddd, J = 8.4, 5.8, 1.1 Hz, 1H), 3.28 (dd, J = 13.9, 5.8 Hz, 1H), 3.20 (dd, J = 13.9, 8.5 Hz, 1H), 1.27 (t, J = 7.2 Hz, 3H); 13 C NMR (176 MHz, CDCl 3 ) δ/ppm 165.6, 135.4, 129.1, 128.9, 127.9, 116.3, 63.1, 39.8, 35.9, 14 
